Intracellular trafficking is the important process that determines the optimal charge ratio on transfection by galactosylated lipoplex in HEPG2 cells.
The purpose of the present study was to gain insight into the major factors affecting transfection efficiency with galactosylated lipoplex in HepG2 cells. In this study, lipoplex and galactosylated lipoplex were examined at different charge ratios (- : +): 1.0 : 1.2, 1.0 : 2.3, 1.0 : 3.1, 1.0 : 4.7, and 1.0 : 7.0. The particle size and zeta potential of the both lipoplexes was dependent on the charge ratio. Cellular uptake was evaluated by using [(32)P]-labeled pCMV-Luc and this showed that the cellular uptake of galactosylated lipoplex was significantly higher than that of lipoplex at a charge ratio ranging from 1.0 : 2.3 to 1.0 : 7.0. As the charge ratio increased in both lipoplexes, the apparent cellular uptake increased. Transfection activity by galactosylated lipoplex was significantly higher than that by lipoplex except at a charge ratio of 1.0 : 7.0. The optimal charge ratio for transfection efficacy was 1.0 : 2.3 and transfection was reduced at higher charge ratios. Both lipoplexes exhibited no significant cytotoxicity at any charge ratio. In conclusion, it is suggested that intracellular trafficking, rather than the degree of uptake and cytotoxicity, is the important process that determines the optimal charge ratio of galactosylated lipoplex in HepG2 cells.